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Background: Obesity during pregnancy is reported in approximately one in five pregnant women worldwide.
It increases the risk of pregnancy complications many of which necessitate Cesarean section (CS). This study
determines the association between obesity and type of delivery.
Methods: A cross-sectional study involving 404 pregnant women was carried out at Al-Yarmouk Teaching
Hospital, Baghdad, Iraq. Women with hypertension, diabetes, preterm labor, fetal presentation other than cephalic
presentation and multiple gestations were excluded from the study. BMI and past obstetric history were recorded.
Results: The overall rate of CS was 38%. The overall mean body mass index (BMI) was 25.0 ± 4.52 Kg/m2 and it
was significantly higher among women who delivered by cesarean section. Significantly high rate of CS was
found in primigravida and multigravida women with high BMI. Moreover, all obese multigravid women with
history of previous CS were delivered by CS. The rate of CS was higher in women with primary level education
when compared to women with secondary or tertiary education. CS was significantly lower in women with a
previous history of abortion.
Conclusion: Obese women with or without a previous history of CS are at a higher risk of having a CS and should
therefore be considered as high risk and managed appropriately during pregnancy. Weight management prior to
or during pregnancy could help reduce the need for CS.
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Obesity is most commonly measured as a weight to
height ratio and expressed as body mass index (BMI)
[1]. It is an internationally accepted method that pro-
vides a reliable way to assess obesity related health prob-
lems. The prevalence of obesity in adults is increasing
worldwide, particularly among women of child bearing
age. In Iraq, according to the Ministry of Health report
the prevalence of obesity in women in reproductive age
was 38.2% in 2006 [2]. Moreover in Baghdad between
1997 and 2007 the prevalence of obesity among women
in reproductive age increased from 23.6 to 25% [3,4].
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article, unless otherwise stated.increased, rising from 9-10% in the early 1990’s to 16 -
19% in the year 2000 [5-7]. In Dublin, 19% of women in
their 1st trimester were obese [8]. Similarly in US, obes-
ity among pregnant women ranged from 18.5 -38.3% [9].
Maternal obesity is defined as women who have a BMI ≥30
Kg/m2 at first antenatal visit [5]. It is calculated by dividing
pre-pregnancy weight in kilograms (Kg) by height in meter
square (m2) [6]. It is evident that obesity increases the risk
of pregnancy complications. In obese mothers, the peri-
natal morbidity such as pre-eclampsia and gestational dia-
betes is high [10-12]. Obesity is associated with increased
rates of cesarean section (CS) [12]. Several recent reports
document rates of CS 32% in USA [10], 19.1% in Saudi
Arabia [11], 9.29% in Jordan [13] and 20.1% in Iraq [14].
Interestingly also the rates of CS in Baghdad city were 17.9,
19 and 28.7% in 2007, 2009 and 2011; respectively [15,16].tral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly credited. The Creative Commons Public
mons.org/publicdomain/zero/1.0/) applies to the data made available in this
Table 1 Characteristic profile of Iraqi pregnant women based on the mode of delivery (n = 404)
Variable Total NVD CS χ2 P value
No % No % No %
Age (years)
<20 50 12.4 30 60.0 20 40.0 4.661 0.324
20—24 134 33.2 83 61.9 51 38.1
25—29 100 24.8 67 67.0 33 33.0
30—34 82 20.3 52 63.4 30 36.6
≥35 38 9.4 18 47.4 20 52.6
Husband occupation
Non-governmental 238 58.2 141 59.2 97 40.8
1.17 0.191
Governmental 166 41.1 109 65.7 57 34.3
Women’s level of education
Less than Secondary 274 67.8 160 58.4 114 41.6
4.39 0.036
Secondary and higher 130 32.2 90 69.2 40 30.8
History of Abortion
No 373 92.3 225 60.3 148 39.7
4.19 0.04
Yes 31 7.7 25 80.6 6 19.4
Pregnant women classifications
Primigravida 149 36.9 95 63.8 54 36.2
28.9 <0.001Multigravida without CS 149 36.9 111 74.5 38 25.5
Multigravida with CS 106 26.2 44 41.5 62 58.5
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tion was 14.3% in lean gravid women and 42.6% in obese
women [17]. A linear relationship between BMI and
cesarean delivery has been reported [18]. Obese women
were 6 times more likely to have cesarean section due to
cephalo-pelvic disproportion or failure to progress than
non-obese women [19].
Earlier studies in Iraq have not evaluated the association
of maternal obesity with other factors like parity and pre-
vious cesarean section, which are known risk factors for
cesarean section. Therefore, the aim of this study was to
determine the association of increased BMI among primi-
gravid, multigravida with and without history of CS with
the mode of delivery in the current pregnancy.Table 2 Mean BMI of 404 Iraqi pregnant women in relation to
Variable No Mean ±
All women 404 25.05 ±
Primigravidae 149 24.31 ±
Multigravidae without CS 149 25.27 ±




A cross-sectional study was conducted at Obstetrics De-
partment of Al-Yarmouk Teaching Hospital, Baghdad,
Iraq from January to May 2012. Ethical approval was ob-
tained from the Ethics Committee at Ministry of Health,
Baghdad, Iraq. A convenience sample of 404 pregnant
women attending the labor room with induced or spontan-
eous labor was collected. Informed consent was obtained
from each participant. The inclusion criteria were women
with normal pregnancy (no pathological conditions) at ≥
37 weeks of gestation. Primigravida and multigravida with
normal pregnancy and live cephalic singleton fetuses were
included. Pregnant women with elective cesarean section,
hypertension, and diabetes were excluded. In addition,route of delivery
SD Test of significance p value
4.25
4.41
F = 3.562 0.0294.67
4.34
2.82
Z = 15.848 <0.001
4.49
Table 3 Mode of delivery of Iraqi pregnant women and BMI (n = 404)
Variable Total NVD CS χ2 P value
N % N % N %
BMI
Underweight (<18.5) 15 3.7 13 86.7 2 13.3
180.1 <0.001
Normal weight (18.5-24.9) 206 51.0 187 90.8 19 9.2
Overweight (25-29.9) 116 28.7 42 36.2 74 63.8
Obese (≥30) 67 16.6 8 11.9 59 88.1
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were also excluded. Each participant was interviewed using
a well constructed questionnaire. The questionnaire in-
clude socio-demographic (age, education and husband’s oc-
cupation) and obstetrical (parity, history of abortion, type
of previous delivery) information. In addition, height and
weight were measured and the pre-pregnancy weight was
calculated by subtracting 12.5 Kg from the current weight.
The average weight gain during pregnancy is estimated as
12.5 Kg [5]. Statistical analysis was done using tests con-
tained in SPSS 20. Descriptive data are presented in fre-
quencies, simple percentages. Chi-square (x2) test was used
to evaluate the associations between categorical variables.
ANOVA was used to test the significance of differences be-
tween more than two means and Z test was used to test
the significance of difference of two means. A p-value of <
0.05 was considered significant.
Results
A total of 404 women were included in this study. More
than half of them (58%) were 20-30 years old and more
than two thirds (68%) had less than secondary school
education. Out of 404 women 154 (38.2%) their current
pregnancy were ended by CS. Significant association be-
tween mother’s education and type of delivery (p = 0.036)
was present. Women with lower primary education had
significantly higher rate of CS (41.6%) than those with sec-
ondary school and above education (30.8%) (p = 0.036).
Women with history of previous abortion showed signifi-
cantly lower rate of CS compared to women with no his-
tory of abortion (p = 0.04). However, this study showed
that the mode of delivery was neither associated with the
age of the women nor with the occupation of the husband
(p = 0.324, p = 0.191; respectively). Regarding the relation-
ship between gravidity of the mother and mode of deliv-
ery, multigravidae with previous history of CS had aTable 4 Gravidity and mode of delivery based on BMI (n = 40
Gravidity BMI < 30
NVD CS
Primi gravid 92 (71.9%) 36 (28.1%)
Multigravida without CS 106 (84.1%) 20 (15.9%)
Multigravida with CS 44 (53%) 39 (47%)significantly higher rate of CS (58.5%) in the current preg-
nancy when compared to other two groups (p < 0.001)
(Table 1). The overall mean BMI in the study subjects was
25.05 ± 4.25 kg/m2 (ranging from 16.2 to 39.1) (Table 2).
More than half (51%) of the participants were within the
normal range of BMI. However, 45.3% were overweight
and obese (Table 3). Significant variation in mean BMI
was detected among mothers with different gravidity
(Table 2). The highest mean BMI was among the multi-
gravidae with a previous history of CS (25.77 ± 4.34
Kg/m2), while primigravidae had the lowest mean BMI
(24.31 ± 4.41; p = 0.029) (Table 2). Studying the relation-
ship between mode of delivery in the current pregnancy
and BMI level, we gave an evidence that pregnant women
whom their pregnancy ended by CS, their BMI was
(28.62 ± 4.49) significantly higher (p < 0.001) than (22.85 ±
2.82) those whom delivered normally (Table 2). Moreover,
with increasing BMI (≥25) above normal, CS was signifi-
cantly increased steadily (p < 0.001) (Table 3). All obese
(BMI ≥ 30) multigravidae with a previous history of CS
were delivered via CS. CS for the current pregnancy was
significantly higher among obese (BMI ≥ 30) primi and
multigravida women without previous history of CS
(85.7% and 78.3% respectively; p < 0.001) compared to
non-obese primagravidae and multigravidae (28.1% and
15.9%, respectively) (Table 4).
Discussion
In this study many factors “for example diabetes mellitus,
hypertension, fetal presentation other than cephalic and
multiple pregnancies” that may relate to CS were ex-
cluded. In spite of that, the rate of CS delivery was higher
than (22.6%, 33.3%) that reported previously in Iraq
[16,20], Saudi Arabia [11], Jordan [13], USA [10] and
Pakistan, where it was reported as 32.3% [21]. Moreover,
mean BMI of the pregnant women who delivered via4)
BMI≥ 30 χ2 p value
NVD CS
3 (14.3%) 18 (85.7%) 25.89 <0.001
5 (21.7%) 18 (78.3%) 39.85 <0.001
0 23 (100)
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ginal delivery. In addition, there was a significant positive
association between BMI and the rate of CS. As BMI in-
creased the rate of CS too increased, suggests that the
high rate of CS in our study is mostly due to the high
BMI of these women. Our finding is in agreement with
Kominarek's et al., (2010) in US [22] who found that
cesarean deliveries increased significantly across the dif-
ferent classes of obesity. Similarly, Tosson and Al-
hussaini in Egypt, (2005) [23] as well as Perlow et al.,
(1992) [24] suggested that BMI was significantly related
to the mode of delivery. Cnattingham et al., (1998) in
reported that obese women due to their large body vol-
ume, more time may be taken for oxytocin to reach the
optimal tissue level [25]. Also presence of excess intra
abdominal adipose tissue itself could mechanically ob-
struct the progression of labor, this could, overtime,
compromise fetoplacental circulation and cause fetal
distress and necessitating CS. Although higher rate of
CS was found among women aged 35 years and above,
this finding was however not significant, which is in
contrast to the findings of Perlow et al., (1992) [24].
Our findings are also in agreement with an earlier study
[26], where it was reported that women with high BMI
and previous history of CS are less likely to have normal
vaginal delivery during the next pregnancy. In this study it
was noted that none of those obese (BMI ≥ 30) women
with a previous history of CS had ended by normal vaginal
delivery. Moreover, a significantly high proportion of
obese (BMI ≥ 30) primigravida or multi gravidae with no
history of CS in this study had their current pregnancy
ended by CS. The significantly higher rate of cesarean sec-
tion among women with lower educational level supports
the findings of another study in Baghdad [27]. The pos-
sible explanation is that the women with higher education
are more likely to take care of their weight and body shape
and practice a healthy lifestyle such as regular exercise
and healthy diet. Another explanation is that low educa-
tional level may lead to poor utilization of health services
during pregnancy.
Conclusion
This study showed a significant association between
BMI and increased risk of cesarean delivery. Obese
women should therefore be considered as high risk and
managed appropriately during pregnancy. Weight man-
agement should be implemented in the primary care
clinics to counsel women to reduce their weight.
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